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Abstract: Head and neck rhabdomyosarcoma (HNRMS) is exceedingly rare and poorly documented. The difficult
diagnosis often causes a poor prognosis and high mortality. Hence, we report 4 cases of HNRMS and their follow-up
outcomes, and review the clinicopathological features of this rare tumor. The 4 patients ranged in age from 5 to 29
years. Among them, 3 patients had a good prognosis after combination of radiotherapy and chemotherapy or sur-
gery alone. Another patient survived for only 3 months after diagnosis without therapy. Deeply insight into HNRMS
might improve the ability of diagnosis and treatment for this disease.
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Introduction

Rhabdomyosarcoma (RMS) is an aggressive
soft tissue sarcoma originating from immature
striated skeletal muscle [1]. The most common
sites include head and neck, genitourinary sys-
tem and limb-sruncal [2, 3]. Although the head
and neck region is the mainly primary site for
rhabdomyosarcoma, head and neck rhabdo-
myosarcoma (HNRMS) is very rare [4]. Head
and neck sarcoma represented only 1% of all
primary tumors arising within the head and
neck region, and accounted for 4-10% of all sar-
comas [5]. HNRMS is classified into four major
histologic subtypes: embryonal, alveolar, pleo-
morphic, and spindle cell/sclerosing [6].

Due to nonspecific initial manifestations and
histological misinterpretation of microscopic
finding, diagnosis of HNRMS is often made late
in its course. At present, immunohistochemis-
try, computed tomography (CT), magnetic reso-
nance image (MRI), positron emission tomogra-
phy-CT (PET-CT), electron microscopy and
molecular genetic studies are major avenues of
the diagnosis of HNRMS. Modern modalities of

combined surgery, radiotherapy and chemo-
therapy have significantly improved the survival
rate of patients with this tumor [7]. However,
patients with HNRMS often have a poor progno-
sis because of late diagnosis, metastasis, inop-
erability and local recurrence. Therefore, we
collected 4 cases of HNRMS in order to improve
our recognition on this tumor and avoid misdi-
agnosis and mistreatment during clinical prac-
tice.

Case collections
Case 1

A 23-year-old male presented with a chief com-
plaint of right ear tinnitus in September 2009.
Two months later, electronic nasopharyngosco-
py showed a nasopharyngeal mass in right lat-
eral wall (Figure 1), and the first nasopharyn-
geal biopsy revealed chronic mucosal in-
flammation. Then a month later, the patient suf-
fered from right eye ptosis and diplopia. Be-
sides, his right eye had only partial motility in
upgaze and downgaze, with limited ability of
adduction and abduction. The second electron-
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Figure 1. The first electronic nasopharyngosco-
py revealed a neoplasm in the right nasophar-
ynx.
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Figure 2. The second electronic nasopharyn-
goscopy revealed a larger neoplasm in the right
nasopharynx than three months before.

ic nasopharyngoscopy revealed a larger right
nasopharyngeal mass (Figure 2). Head and
neck MRI (Figure 3) showed a large neoplasm
(5.3 cm x 3.7 cm x 4.4 cm) in right and poste-
rior walls of nasopharynx with the destruction
of skull base bone and right parapharyngeal
space. However, there was no evidence of intra-
cranial extension. In addition, enlarged bilateral
cervical and submandibular lymph nodes (1 cm
x 1 cm x 0.8 cm) were found on MRI.
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Figure 3. Head and neck MRI showed a large
mass (5.3 cm x 3.7 cm x 4.4 cm) in the right
nasopharynx extending into skull base and right
parapharyngeal space.

Figure 4. Histopathological staining showed
blue round cells arranged around the vessel
(hematoxylin and eosin stain, x 100).

The second biopsy (Figure 2) revealed embryo-
nal RMS with an admixture of undifferentiated,
small, round or spindle-shaped cells with vari-
able numbers of strap-shaped or tadpole-
shaped eosinophilic cells (Figure 4). Im-
munostaining was positive for MyoD1 (Figure
5). Further investigations were carried out and
didn’t detect any distant metastasis. Staging
was performed and the tumor was grouped
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Figure 5. Immunohistochemical staining was
positive for MyoD1 which was compatible with
a diagnosis of embryonal RMS (x 100).

Figure 6. Head and neck MRI confirmed sig-
nificant decreasing in the tumor size 4 months
later after therapy.

stage lll [8, 9]. Due to be unfit for operation, it
was decided to treat the patient with combina-
tion of radiotherapy and chemotherapy.
Chemotherapy was started along with radio-
therapy. The radiotherapy consisted of a daily
dose of 240 cGy and a total dose of 6960 cGy
in 29 fractions. Four cycles of chemotherapy
with vincristine (1.4 mg/m?2), adriamycin (100
mg/m?) and cyclophosphamide (600 mg/m?)
every 4 weeks were given with granulocyte col-
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Figure 7. The electronic nasopharyngoscopy
showed no neoplasm in the right nasopharynx
5.3 years later after therapy.

Figure 8. Head and neck MRI exhibited stable
tumor control 5.3 years later after therapy.

ony-stimulatory factor (G-CSF) 5 mcg/kg/d
support. The entire course of treatment was
completed within 4 months, and the tumor size
obviously reduced on MRI (Figure 6). Moreover,
the symptoms of ptosis and limited motility in
right eye were relieved. After 5.3 years of fol-
low-up, electronic nasopharyngoscopy (Figure
7), head and neck MRI (Figure 8), and other
relative examinations revealed neither local
recurrence nor distant metastasis.
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Figure 9. Diffuse swelling on the right cheek.

Figure 11. Repairing widespread traumatic soft
tissue defects with free latissimus dorsi mus-
cle-skin flap.

Figure 10. Huge skin defect after removing the
mass.

Case 2

A 25-year-old man referred to our department
in November 2012 with symptoms of left nasal
congestion, yellow discharge and blurred vision.
MRI showed a solid mass centered in the left
parapharyngeal space, left ethmoid sinus, left
superior and middle meatus. Biopsy was per-
formed and histopathologic examination show-
ed the typical features of embryonal RMS.
Immunostaining was positive for Desmin and
CD56. After diagnosed, the patient gave up
therapy because of poor economic condition.
Unfortunately, the man lost his young life 3
months later.

Case 3

A previously well, 5-year-old girl presented in
October 2007 with a painless swelling in the
right cheek for one year. Physical examination
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Figure 12. Ten days after operation.

found a round, firm mass measuring approxi-
mately 1 cm x 1 cm x 0.8 cm in her right cheek.
Palpation of the neck was negative for any cer-
vical lymphadenopathy. Imaging studies indi-
cated no regional or distant spread. Shortly
afterward, she underwent surgical resection.
Postoperative pathological results revealed
embryonal RMS. Immunostaining was positive
for Myogenin (Myf4), Calponin, CD10, Desmin,
Actin and Vimentin. The patient is now in per-
sistent complete remission 7.2 years after re-
section without evidence of metastasis or
recurrence.

Case 4

A 29-year-old female exhibited a painless right
facial swelling during one year with rapid evolu-
tion, who was admitted to our hospital in April
2002. CT found a mass measuring approxi-
mately 10 cm x 9 cm x 8 cm in the right cheek
without evidence of metastasis. The following
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workup revealed no local or distant spread. The
tumor was removed completely and the surgi-
cal margins were tumor-free. Due to a huge skin
defect after removing the mass, we repaired
widespread traumatic soft tissue defects on
her face with free latissimus dorsi muscle-skin
flap. The preoperative and postoperative infor-
mation showed in serial photographs (Figures
9-12). Postoperative pathological results
revealed embryonal RMS with positive immu-
nostaining for Desmin and MyoDZ1. During her
12.8-year follow-up visit, there was no obvious
evidence of recurrence or metastasis.

Discussion

RMS is the most frequent soft tissue malignan-
cy in children and adolescents but infrequent in
adults. Although these tumors can arise almost
anywhere, the most common locations for
these tumors to develop are in the structures of
the head and neck (nearly 40% of all cases),
the genitourinary tract (20%), the extremities
(20%) and other locations (20%) [2, 10]. Usually,
pediatric RMS occurs with a predilection in the
head and neck sites, whereas adult RMS
occurs predominantly in the extremities. The
annual incidence of RMS is 4.5 cases per mil-
lion children/adolescents in the United States.
Between 1975 and 2005, the incidence of
embryonal RMS was stable, whereas a signifi-
cant increase in the incidence of alveolar RMS
was observed with an annual percentage
change of 4.20% [11, 12]. The incidence of
HNRMS was increased significantly with an
annual percentage change of 1.16% [13]. It is
largely thought that RMS arises because of
regulatory disruption of skeletal muscle pro-
genitor cell growth and differentiation [3]. More
and more studies have suggested the distinct
genetic factors were involved in the develop-
ment and tumor progression of RMS, such as
loss of heterozygosity, specific chromosomal
translocations, abnormal gene alterations [3,
14, 15]. Although the overwhelming majority of
cases of RMS occur sporadically, between
10-33% of children who develop RMS are
thought to have an underlying genetic risk fac-
tor [16].

At present, histopathologic test and immuno-
histochemical staining are the most reliable
method of diagnosis for RMS. In immunohisto-
chemical tests, the RMS tumor cells can
express Desmin, Myogenin, CD56, muscle-spe-
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cific actin, Myoglobin, Vimentin and MyoD1,
and so on. Differential diagnosis includes Ew-
ing’s sarcoma, neuroblastoma, primitive neuro-
ectodermal tumor, malighant lymphoma, naso-
pharyngeal carcinoma, desmoplastic small
round cell tumor, or chordocarcinoma, etc.
Keeping the differential diagnosis of a head
and neck mass and specific clinicopathology
characteristic in mind may lead us to avoid the
misdiagnosis and mistreatment of RMS
patients.

Moreover, genetic assessment currently ap-
pears to be a more meaningful endeavor for
clinical management than histologic classifica-
tion. Categorization of future therapeutic trials
will depend on genetic testing for selecting
high-risk patients [17-19].

In addition, better definition of the stage of
RMS, as important as the deeply mastering of
treatment strategy might bring us an expecta-
tion to prolong the survival time of patients with
the tumor. Staging definitions were determined
using the Intergroup RMS Study (IRS) TNM clas-
sification for pretreatment clinical assessment
of disease, and IRS group was assigned at diag-
nosis according to the extent of residual tumor
after initial surgery [8, 9].

RMS can spread locally, regionally, or distantly.
The commonest site of metastatic spread was
the lungs, followed by the bone marrow, lymph
node, and bones. All patients with alveolar sub-
type had metastasis at time of diagnosis while
only 31% of embryonal subtype had metastasis
[20]. At least 15% of children and adolescents
with RMS present with distant metastases [21,
22]. Based on HNRMS in children, metastatic
disease at diagnosis (33% of all cases) occurred
in the bone marrow (11%), cerebrospinal fluid
(6%), peritoneal fluid (6%), lung (4%), parietal
pleura (2%), pleural fluid (2%) and pericardial
fluid (2%) [10]. For HNRMS in adults, the rate of
cervical lymph node involvement was 28% [7].

In order to evaluation the prognostic factors of
RMS, the combination of stage, group, site,
size, age, histologic subtype, and the presence
or absence of regional nodes or distant metas-
tases is used to stratify patient into one of four
‘risk-groups’ (Low A, Low B, Intermediate, High)
[17, 23]. These risk groups provide important
information about the potential curability of
the tumor with treatments of lesser or greater
intensity.
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The treatment of patients with RMS is multi-
disciplinary and multimodal. New avenues into
biologically-based treatments are being gained.
Highly specific small molecule tyrosine kinase
inhibitors targeted against the insulin-like
growth factor-1 receptor tyrosine kinase have
been synthesized and shown to inhibit tumor
xenograft growth, both alone and in combina-
tion with cytotoxic chemotherapy [24]. Because
of the presence of the unique, tumor-cell spe-
cific ‘translocation’ gene in cases of alveolar
RMS, the potential exists to utilize immune-
based therapies to recognize and kill cells that
contain this abnormal gene. New therapeutic
strategies based on targeted immunotherapy
are therefore much in demand. The epidermal
growth factor receptor has all the characteris-
tics of an ideal target [25]. Recently, clinical
report showed successful treatment of meta-
static RMS with radiochemotherapy and alloge-
neic hematopoietic stem cell transplantation.
Allogeneic hematopoietic stem cell transplan-
tation for RMS should be a novel promising
therapeutic means method in future [26].

A multicenter study showed that the overall sur-
vival (OS) rate of RMS was 56.9% + 8.4 and the
failure free survival rate was 68.3% + 7.6 [20].
In patients with localized disease, overall 5-year
survival rates have improved to more than 80%
with the combined use of surgery, radiotherapy,
and chemotherapy. However, in patients with
metastatic disease, 5-year event-free survival
rate less than 30% [20, 27]. In children and
adolescents with RMS, the 5-year OS rate was
64.5% and the 10-year OS was 61.8% for an
entire cohort [28].

For HNRMS, the OS rate was 28.7% in 5 and 10
years, and p53 expression may be related with
poor prognosis [29], while relative 5-year sur-
vival was statistically unchanged during the
study period at 62.8% + 2.3 [13]. For pediatric
patients with HNRMS, total survival rate was
86.5%, complete remission rate was 67.6%,
partial remission rate was 18.9%, and recur-
rence rate was 18.9% [30]. However, the esti-
mated 5-year OS rate was 36% for HNRMS in
adults [7].
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